DR. KOHLSTAEDT:
The subject assigned to us is highly controversial and before the evening is over we will, I hope, have aroused a considerable amount of discussion. I am basing this on some of the opinions that were expressed during the meeting today. Our discussion is to be on genetic and environmental factors in human hypertension.
We are going to become involved in a controversial subject because we can't disentangle the genetic side from the environmental side of our problem. I think that for many years we have recognized that there is a familial pattern in the incidence of high blood pressure.
Any lay person will tell you high blood pressure runs in the family. This may be firmly established, but the genetic certainly is not differentiated from the environmental contribution.
We will begin with one factor which was brought out in the course of the discussion today in one of Dr One of the studies mentioned was done by Donnison in East Africa, and there have been other investigations in Africa, mostly on the east coast or the southern part of the continent. These have all indicated that the incidence of hypertension is very low and that there does not appear to be an increase of blood pressure in older individuals.2 Data also indicate that in some areas blood pressure rises as the level of civilization rises or as the natives become "urbanized. "3 The comparison has been drawn between the African native and the American Negro. As you know, it apparently has been demonstrated that the American Negro has a higher blood pressure than the white person living in the same area.4 From these comparative studies it has been concluded that since the American Negro has higher blood pressure than his ancestors, some factor must be operating to produce hypertension. The easiest thing to say is, of course, that the American Negro has been put under some stress to which his more primitive ancestors were not subjected. Before these apparent differences are accepted, it must be remembered that the American Negro and the Negroes living in the West Indies came from the West Coast of Africa and are not closely related to the East Africans upon whom the above conclusions are based. There are very few studies that I know of that have been done in Western Africa. It may very well be that results in this area will be iden-DISCUSSION OF GENETIC AND ENVIRONMENTAL FACTORS definite conclusions. I think there are factors "other than stress" that must be considered in view of other work that has been done during the past 15 years.
Several attempts to study the problem have been made in other parts of the world. Studies in the islands off Panama have shown that among primitive tribes the blood pressure is lower in both sexes and in all age groups than in comparable age groups in the United States, both white and Negro. 5 Another interesting study was done in Panama where blood pressures in native Panamanians were compared with those obtained in a group of West Indians who had come over to work on the canal and who were living under similar economic and social circumstances.6 This work revealed a significant difference between the Panamanians and the West Indians. The West Indians had hypertension 7 times more frequently than the Panamanians in the older age groups and 16 times more often in the younger age groups. This is a rather significant finding. Taylor, who did the study, analyzed pathologic data and found that the incidence of pyelonephritis and other renal disease in the West Indians was very high as compared to the Panamanians and whites in the same area. Arteriolar It has been known for many years in Jamaica and in Nassau in the British West Indies that there is a great deal of hypertension. Almost everyone on the Islands has a relative that has "the high blood," died of hypertension, or has had a "stroke." On the basis of these impressions and with the help of many practicing physicians in Nassau we attempted to set up a preliminary study in an effort to establish the incidence of hypertension on the Islands, to determine whether or not it existed throughout all age groups and finally, if possible, to discover some lead concerning the etiology of the disease.* I hesitate to report our results in view of their very preliminary nature, but perhaps the data we have may be of some interest. There had been an attempt to study this problem in the Bahamas several years ago by Humphries7 who collected data on approximately 400 natives both on New Providence, the major island of the Bahamas, and on the smaller out-islands. The was based on a scientific sample of the country as a whole or any subdivision of it. In a large proportion of instances the blood pressure readings are those of very special aggregations which cannot be deemed representative of anything but themselves. Moreover, they constitute primarily surveys which at most could give some idea of the prevalence of hypertension in the groups. Because of the varying procedures and criteria for diagnosis of what was termed hypertension these data cannot be cumulated to gain an approximation of the country-wide experience. There is no meeting ground between the studies. One time surveys of this nature provide little information as to the incidence of the disorder, the rate of development, or the natural history and course. This is not to say that the studies to date have been of no value, for they have given rise to a number of impressions or suggestive relationships, some of which approach a level of acceptability. These relate to the distribution of hypertension by age, sex and certain racial or cultural characteristics. As has been pointed out, the evidence of familial aggregation has also been gaining in credibility.
The epidemiologic method can be used to approach many different phases of the problem. A first desire is to obtain adequate identification of those who develop the disease and their selective group characteristics by age, sex, race, occupation, socioeconomic, genetic and constitutional status, and way of life. If there are groupings which distinguish these persons from others of a representative population, that information can direct attention to other individuals of similar characteristics who do not show overt evidence of the disturbance but who may be in the preparatory stage. In brief, the purpose is to define groups of special incidence, hence susceptibility, in which investigations as to causative factors can be concentrated. It would be wise to record the blood pressures and to follow the course of all levels of subjects rather than seeking in advance a specific cut-off point labeled as abnormal.
From the general discussions of the problem, it is apparent that essential hypertension is considered a progressive biological disturbance. One can consider the working hypothesis that it originates in one basic defect, whether that defect derives from a single cause or whether it is a disorder which can be set in process by a variety of injuries. Let's assume that something serves as a starter and subsequently the difficulty is aggravated or actually perpetuated by other and varied insults. There exist then a number of points at which the progress of the disease may be interrupted. Epidemiologic investigations can study the factors involved in any part of the development process. With the major interest in approaches to prevention, it is apparent that, after establishing a sound foundation as to the occurrence of disease, epidemiology should concentrate on pushing investigatiorn further toward the origins of the disorder in the search for correlations which might disclose causative influences in the community and in the way of life. This requires extended, detailed, and continuous application of what Osler called "that most difficult of all the arts, the art of observation. " It means continued surveillance of the population to record the progression of changes from apparent normalcy, through the benign, the accelerated and terminal steps, unless they can somehow be averted.
If exposures, habits, or familial relationships are found which are highly and selectively correlated with incidence, the possibility exists that these harmful influences can be intercepted or There are 3 facts important in terms of the kinds of deductions made from curves of population blood pressure, some of which have been referred to by the preceding speakers. The first is that the distributions of systolic and diastolic blood pressures in an adult population are continuous ones, and this continuity is found in each age and sex group. By continuous I mean that if the percentage of the population is plotted against blood pressure level from low to high, either systolic or diastolic, there are no clean breaks in the curve. Secondly, there are obvious sex differences, with pressures for females being lower than for males in the thirties, about the same in the forties, and considerably higher at later ages. Finally, there is a tendency for these frequency distribution curves, for either sex, to become flatter and to shift to the right as older age groups are plotted ( fig. 4) Negro has his ancestry, the mean blood pressure was also low. This survey also represented a hospital population-there was no way of getting any other kind of survey, Furthermore, people in both of these areas all had chronic diseases which might well be expected to affect blood pressure. They all had syphilis, they all had schistosomiasis, they all had malaria, and all of them were malnourished. It was impossible to find any group who did not have these diseases. Laboratory work was so limited that the incidence of underlying renal disease could not be determined. Hypertension is a disease that has an age incidence, yet these people are too primitive to have any idea how old they are. A meaningful comparison of the incidence of hypertension in Equatorial Africa and elsewhere is therefore impossible. Only a clinical impression is possible. Nonetheless, I think that if one makes all allowances, he comes to the conclusion that there is almost no chance that these people have as high an incidence of hypertension as Negroes in the West Indies have. I do not think one can go beyond that.
DR. KIRKENDALL: I rode from the airport with Dr. Moser. He mentioned that the Balliamians had quite a lot of sodium in their urine and he thought their diet was very high in sodium chloride. I remembered that Dr. 23' 24 Prior to succumbing to the "blessings" of white man's flour, sugar, and canned goods, Eskimos subsisted overwhelmingly on animal foods, with or without fish. They knew nothing of the practice of adding salt to food and when first exposed to it regarded it as one of the many peculiarities of the white man. Is this a significant factor in the apparent rarity of hypertension in Eskimos? In posing this question, one must of course note the paucity of data on blood pressure in Eskimos, particularly prior to acculturation, and one must also warn against loosely interpreting correlation to mean cause-and-effect relationship.
Next it is worth stressing again that the most definitive, striking epidemiologic fact about hypertensive disease in the United States is its far greater prevalence and incidence in the Negroes than in the whites. 25 alternative programs. You will note that both of these studies deal with the "retrorenal" etiology of hypertension rather than the " postrenal" factors with which the symposium has largely been concerned. 1. Select 2 or more areas where representatives of several racial groups are living under comparable socioeconomic circumstances. Obtain a blood pressure on every member of the population. Obtain also a urine specimen, for the purpose of excluding from the study all individuals, no matter what the blood pressure level, with evidence of congenital or acquired renal disease other than the nephroselerosis of hypertension. A complete medical appraisal of all individuals included in the study would of course be most desirable. Correct all blood pressures to a standard pressure that nullifies the effects of age and sex on the reading. Analyze the findings, either in terms of correlation, regression, or analysis of variance on an intrafamily and interfamily and racial basis. This will result in a valid and unbiased estimate of familial versus nonfamilial factors in several populations. Finally, on a properly selected sample of normotensive and hypertensive families, obtain detailed psychologic, dietary, and other studies designed to determine how much of the intrafamily resemblance which will almost certainly be observed is truly genetic, and how much nongenetic. This is, of course, a very large order, but when one considers the effort going into the study of hypertension, a study of this magnitude is not out of the question. 2. As an alternative approach, select an area with a homogenous population where a rapid cultural transition is in progress; parts of Africa come to mind. Insofar as possible, assemble 2 subsamples, one living as in the past, the other in transition. Make 
